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(57)Abstract 

PROBLEM TO BE SOLVED: To recover activation when activation 
is lowered by adhesion of soot to the catalyst of a refining 
apparatus in the case that fuel from a fuel pump is gasified in an 
evaporator by exhaust heat refined into hydrogen and carbon 
monoxide in the refining apparatus by exhaust heat and a modified 
catalyst and supplied from a gas fuel injection valve to an engine. 
SOLUTION: Activate state is determined based on a pressure 
difference AP and a temperature difference AT in front and rear of 
a refining apparatus 6 or hydrogen concentration H2 on the outlet 
side of the refining apparatus 6. In the case that a lowering of the 
activate state is determined, air is ejected and supplied to the 
refining apparatus 6 by a fluid injection valve 1 2 so as to recover 
activation, and when exhaust temperature Texh is low, fuel is 
ejected and supplied together with air to the refining apparatus 6. 
During activation is recovered, while fuel is directly supplied to an 
engine 1 by a liquid fuel injection valve 3, supply of modified gas to 
the engine 1 is stopped by a channel selector valve 10, and modified 
gas is supplied to an exhaust system 4. 
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* NOTICES * 

JPO and NCXPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The internal combustion engine with a fuel reformer characterized by to establish a reforming 
machine active-state judging means judge the active state of a reforming machine, and an air-supply means 
supply air to a reforming machine when judged with the active state having fallen in the internal combustion 
engine with a fuel reformer which has the evaporator which gasifies a fuel with exhaust-air heat, and the 
reforming machine which reforms the gasified fuel according to exhaust-air heat and a reforming catalyst, 
and supplies reformed gas to an engine. 

[Claim 2] Said reforming machine active-state judging means is an internal combustion engine with a fuel 
reformer according to claim 1 characterized by judging an active state based on at least one of the 
differential pressure before and behind a reforming machine, the temperature gradient before and behind a 
reforming machine, or the reformed gas concentration of a reforming machine outlet side. 
[Claim 3] The internal combustion engine with a fuel reformer according to claim 1 or 2 characterized by 
establishing a fuel-supply means to supply a direct fuel to a reforming machine under predetermined 
conditions at the time of the air supply to the reforming machine by said air supply means. 
[Claim 4] Said fuel-supply means is an internal combustion engine with a fuel reformer according to claim 3 
characterized by an exhaust-gas temperature supplying a direct fuel to a reforming machine a condition [ it 
being in a low condition ] at the time of the air supply to the reforming machine by said air supply means. 
[Claim 5] The internal combustion engine with a fuel reformer according to claim 3 or 4 characterized by 
preparing 2 fluid injection valve which can injection supply air and a fuel, and constituting said air supply 
means and said fuel-supply means to a reforming machine. 

[Claim 6] The internal combustion engine with a fuel reformer of any one publication of claim 3 
characterized by establishing a means to suspend the fuel supply to an evaporator at the time of the fuel 
supply to the reforming machine by said fuel-supply means - claim 5. 

[Claim 7] The internal combustion engine with a fuel reformer of any one publication of claim 1 
characterized by establishing the fuel means for switching which is made to suspend supply to the engine of 
reformed gas, and supplies reformed gas to an exhaust air system at the time of the air supply to the 
reforming machine by said air supply means while supplying a direct fuel to an engine - claim 6. 
[Claim 8] The internal combustion engine with a fuel reformer of any one publication of claim 1 
characterized by establishing a transient operational status detection means to detect transient operational 
status, and a fuel-supply means to supply a direct fuel to a reforming machine at the time of transient 
operational status - claim 7. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention is equipped with the evaporator which gasifies a fuel with exhaust air 
heat, and the reforming machine which reforms the gasified fuel to hydrogen, a carbon monoxide, etc. 
according to exhaust air heat and a reforming catalyst, and relates to the internal combustion engine with a 
fuel reformer which supplies reformed gas to an engine. 
[0002] 

[Description of the Prior Art] Although the heatproof and corrosion resisting steel of SUS304 grade are used 
for the component (base material) since it is used under an elevated-temperature ambient atmosphere, a fuel 
reformer and, especially the reforming machine is that fuel vapor contacts, and soot is generated and it has 
the problem of adhering on the surface of a catalyst and reducing the activity of a catalyst. 
[0003] For this reason, in the former, it is coating the wall of a reforming machine by the wax material 
which consists of a copper-manganese-nickel alloy, and generating of soot is controlled as indicated by 
JP,58-74501, A, for example. 
[0004] 

[Problem(s) to be Solved by the Invention] however , it be difficult to coat a homogeneity , since it be 
structure very complicated [ the interior of a reforming machine ] , and detailed , soot be generate from few 
poor coating parts , since soot or the impurity an impurity adhered on the surface of a catalyst be remove , 
the activity of a catalyst fall , and a fuel came flow easily due to increase of pressure loss , a reforming 
reaction be fully performed but the problem that supply [ of reformed gas ] became inadequate be . 
[0005] This invention makes removable soot and the impurity which adhered in the reforming machine in 
view of such the actual condition, and aims at enabling it to recover the activity of a reforming machine. 
[0006] 

[Means for Solving the Problem] For this reason, in invention concerning claim 1 , have the evaporator 
which gasifies a fuel with exhaust air heat, and the reforming machine which reforms the gasified fuel 
according to exhaust air heat and a reforming catalyst, and it sets to the internal combustion engine with a 
fuel reformer which supplies reformed gas to an engine. As shown in drawing 1 , it is characterized by 
establishing a reforming machine active-state judging means to judge the active state of a reforming 
machine, and an air supply means to supply air to a reforming machine when judged with the active state 
having fallen. 

[0007] In invention concerning claim 2, said reforming machine active-state judging means is characterized 
by judging an active state based on at least one of the differential pressure before and behind a reforming 
machine, the temperature gradient before and behind a reforming machine, or the reformed gas 
concentration of a reforming machine outlet side. 

[0008] In invention concerning claim 3, it is characterized by establishing a fuel-supply means to supply a 
direct fuel to a reforming machine under predetermined conditions at the time of the air supply to the 
reforming machine by said air supply means (refer to drawing 1 ). 

[0009] In invention concerning claim 4, said fuel-supply means is characterized by an exhaust-gas 
temperature supplying a direct fuel to a reforming machine a condition [ it being in a low condition ] at the 
time of the air supply to the reforming machine by said air supply means. Here, the condition that an 
exhaust-gas temperature is low carries out direct detection of the exhaust-gas temperature, and also may be 
detected from an engine load or reforming machine entrance-side temperature. 

[0010] It is characterized by preparing 2 fluid injection valve which can injection supply air and a fuel, and 
constituting said air supply means and said fuel-supply means from invention concerning claim 5 to a 
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reforming machine. 

[001 1] In invention concerning claim 6, it is characterized by establishing a means to suspend the fuel 
supply to an evaporator at the time of the fuel supply to the reforming machine by said fuel-supply means 
(refer to drawing 1 ). In invention concerning claim 7, it is characterized by establishing the fuel means for 
switching which is made to suspend supply to the engine of reformed gas, and supplies reformed gas to an 
exhaust air system at the time of the air supply to the reforming machine by said air supply means while 
supplying a direct fuel to an engine (refer to drawing 1 ). 

[0012] In invention concerning claim 8, it is characterized by establishing a transient operational status 
detection means to detect transient operational status, and a fuel-supply means to supply a direct fuel to a 
reforming machine at the time of transient operational status (refer to drawing 1 ). 
[0013] 

[Effect of the Invention] When according to invention concerning claim 1 the active state of a reforming 
machine is judged and it is judged with the active state having fallen, the activity of a catalyst can be 
recovered because raise the temperature in a reforming machine and this burns soot by supplying air to a 
reforming machine by promotion of oxidation reaction (combustion of the fuel which has adhered in a 
reforming machine) with a reforming vessel. Therefore, irrespective of the base material and coating 
material of a reforming machine, the activity of a catalyst is maintained and supply of stable reformed gas is 
attained. 

[0014] By adhesion of the soot constituting the cause of an activity fall of a reforming machine, pressure 
loss increases, a reforming machine output pressure declines, and since reforming machine outlet-side 
temperature falls or the yield of reformed gas decreases by the fall of the reforming reaction by the activity 
fall of a reforming machine, according to invention concerning claim 2, based on the differential pressure 
before and behind a reforming machine, the temperature gradient before and behind a reforming machine, or 
the reformed-gas concentration of a reforming machine outlet side, an active state can catch exactly. 
[0015] According to invention concerning claim 3, under predetermined conditions, as compared with the 
case where can promote combustion also when the supply of only air of combustion is inadequate, and a 
fuel is supplied via an evaporator, combustion can be promoted with a sufficient response, and the activity 
of a catalyst can be more certainly recovered by supplying a direct fuel to a reforming machine at the time of 
the air supply to the reforming machine for activity recovery. 

[0016] According to invention concerning claim 4, the activity of a catalyst can be more certainly recovered 
at the time of the low emission temperature to which whenever [ catalyst temperature ] cannot react easily 
low by supplying a direct fuel to a reforming machine a condition [ it being in the condition that an exhaust- 
gas temperature is low ] at the time of the air supply for activity recovery. 

[0017] According to invention concerning claim 5, 2 fluid injection valve is prepared to a reforming 
machine, and while being able to constitute from enabling injection supply of air and a fuel respectively 
simply, it can use with three injection gestalten, air, a fuel, and an air + fuel. 

[0018] According to invention concerning claim 6, it can prevent that fuel supply becomes superfluous by 
suspending the fuel supply to an evaporator at the time of the fuel supply to the reforming machine for 
activity recovery. Are under exhaust air by stopping supply to the engine of reformed gas and supplying 
reformed gas to an exhaust air system, while making operation possible, without spoiling an engine's 
stability in the condition with inadequate generation of reformed gas by supplying a direct fuel to an engine, 
it is made to burn during activity recovery of a reforming machine according to invention concerning claim 
7, and the temperature of exhaust air used as a heat source can be raised. 

[0019] According to invention concerning claim 8, in the form added to the fuel supplied to a reforming 
machine via an evaporator by supplying a direct fuel at the time of the transient operational status at the time 
of sudden acceleration etc., while being able to aim at fuel increase in quantity, a response can be improved 
compared with the fuel supplied via an evaporator, and transient operability (acceleration engine 
performance) can be raised. 
[0020] 

[Embodiment of the Invention] ** is just explained to the gestalt of the operation of this invention to the 
following. Drawing 2 is the system chart of the internal combustion engine with a fuel reformer which 
shows 1 operation gestalt of this invention. 

[0021] The electromagnetic fuel gas injection valve 2 which injects fuel gas (reformed gas) in an inhalation- 
of-air system, and the electromagnetic liquid fuel injection valve 3 which injects direct liquid fuel 
(unmodified fuel) to a combustion chamber are prepared for the engine 1 for every gas column. 
[0022] The evaporator 5 which gasifies a fuel with exhaust air heat, and the reforming machine 6 which 
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reforms the gasified fuel to hydrogen, a carbon monoxide, etc. according to exhaust air heat and a reforming 
catalyst arrange the reforming machine 6 to the exhaust air system upstream, and is attached in an engine's 1 
exhaust air system 4. 

[0023] In here, a fuel (a gasoline or methanol) is supplied to an evaporator 5 through the further 
electromagnetic flow control valve 9 through a regulator 8 by the fuel pump 7 from the fuel tank which is 
not illustrated. The fuel supplied to the evaporator 5 collects and gasifies exhaust air heat here. 
[0024] The fuel gasified from the evaporator 5 is supplied to the reforming machine 6, and is changed into 
the reformed gas which uses hydrogen and a carbon monoxide as a principal component according to 
exhaust air heat and a reforming catalyst here. Through the electromagnetic passage change-over valve 10, 
further, through a regulator 1 1 , the reformed gas from the reforming machine 6 is supplied to the fuel gas 
injection valve 2, and injection supply is carried out by this fuel gas injection valve 2 at an engine 1 . 
[0025] Moreover, it branches from the flow control valve 9 upstream of the fuel supply line LI which 
results to an evaporator 5 with a fuel pump 7, the fuel supply line L2 which results to the liquid fuel 
injection valve 3 is formed, and injection supply of a fuel to an engine 1 is enabled by the liquid fuel 
injection valve 3 as it is. 

[0026] On the other hand, 2 fluid injection valve 12 which serves both as an air-injection valve and a fuel 
injection valve to the entrance side of the reforming machine 6 is formed, and injection supply of air and a 
fuel is respectively enabled in the reforming machine 6. In addition, a fuel injection valve with the so-called 
assistant air injection device should just be used for 2 fluid injection valve 12. 

[0027] Supply of the air to this 2 fluid injection valve 12 is performed using the air pump 1 5 driven through 
an electromagnetic clutch 14 with the pulley 13 by which belt driving is carried out with an engine's 1 
crankshaft, and supplies the compressed air from an air pump 15 to 2 fluid injection valve 12 through a 
regulator 16. 

[0028] Moreover, Rhine L3 which branched from the middle of the fuel supply line L2 which results in the 
liquid fuel injection valve 3 from a fuel pump 7 performs supply of the fuel to 2 fluid injection valve 12. 
Although opening control is carried out and said flow control valve 9 is usually in a valve-opening 
condition, clausilium of it is carried out on condition that predetermined, and it suspends the fuel supply to 
an evaporator 5. 

[0029] Although said passage change-over valve 1 0 usually leads the reformed gas from the reforming 
machine 6 to the fuel gas injection valve 2, if switched on condition that predetermined, it will stop the fuel 
gas injection valve 2 side, and will supply the reformed gas from the reforming machine 6 to the exhaust air 
system 4 by the path 17. 

[0030] In here, the fuel gas injection valve 2, the liquid fuel injection valve 3, 2 fluid injection valve 12, an 
electromagnetic clutch 14, a flow control valve 9, and the passage change-over valve 10 are controlled by 
the control unit 20 with a built-in microcomputer. 

[0031] The signal from others and the following sensors which are the crank angle sensor which is used for 
the usual fuel-injection control, and which is not illustrated, an air flow meter, a throttle opening sensor, a 
coolant temperature sensor, etc. is inputted into the control unit 20. 

[0032] That is, the output-pressure sensor 22 which detects the output pressure Pout of the inlet-port side 
pressure sensor 21 and the reforming machine 6 which detects the input pressure Pin of the reforming 
machine 6 is formed, and these output difference (differential pressure before and behind reforming 
machine) deltaP=Pin-Pout is detected, and it is inputted into the control unit 20 by amplifier 23. 
[0033] Moreover, the entrance-side temperature sensor 24 which detects the entrance-side temperature Tin 
of the reforming machine 6, and the outlet side temperature sensor 25 which detects the outlet side 
temperature Tout of the reforming machine 6 are formed, and these output difference (temperature gradient 
before and behind reforming machine) deltaT=Tin-Tout is detected, and it is inputted into the control unit 20 
by amplifier 26. 

[0034] Moreover, in reformed gas concentration and a concrete target, it is the hydrogen concentration H2 at 
the outlet side of the reforming machine 6. The hydrogen concentration sensor 27 to detect is formed and the 
output is inputted into the control unit 20. 

[0035] Moreover, by the exhaust air system 4, the exhaust air temperature sensor 28 which detects an 
exhaust-gas temperature Texh is formed, and the output is also inputted into the control unit 20. Next, the 
flow chart of drawing 3 and drawing 4 explains the detail of control by the control unit 20. 
[0036] Drawing 3 is the flow chart of the routine which judges the active state of a reforming machine. This 
routine is equivalent to a reforming machine active-state judging means. Step 1 (it is described in drawing as 
SI.) Based on the signal from amplifier 23 at it being the same as that of the following, differential pressure 
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deltaP before and behind a reforming machine is detected. In addition, not using amplifier 23, differential 
pressure deltaP=Pin-Pout may be computed by reading the signal (Pin, Pout) from pressure sensors 2 1 and 
22 directly. 

[0037] At step 2, a threshold mP is set up from actual Ne and Tp with reference to the map which a 
threshold mP is defined [ map ] beforehand and makes it have memorized according to the engine rotational 
frequency Ne and Load (basic fuel oil consumption) Tp which are made into the parameter of engine 
operational status. 

[0038] At step 3, differential pressure deltaP before and behind a reforming machine is compared with a 
threshold mP, and it judges whether it is deltaP>=mP. If soot and an impurity adhere to the front face of the 
catalyst of the reforming machine 6, pressure loss will increase and differential pressure deltaP before and 
behind a reforming machine will become large because an output pressure Pout declines greatly. Therefore, 
it can detect that the reforming machine 6 is in an inactive condition by adhesion of soot and an impurity 
because differential pressure deltaP before and behind a reforming machine became more than threshold 
mP. 

[0039] Once, in deltaP<mP, it is regarded as an active state, and it performs the next check. At step 4, 
temperature-gradient deltaT before and behind a reforming machine is detected based on the signal from 
amplifier 26. In addition, not using amplifier 26, temperature-gradient deltaT=Tin-Tout may be computed 
by reading the signal (Tin, Tout) from temperature sensors 24 and 25 directly. 
[0040] At step 5, a threshold mT is set up from actual Ne and Tp with reference to the map which a 
threshold mT is defined [ map ] beforehand and makes it have memorized according to the engine rotational 
frequency Ne and Load Tp. 

[0041] At step 6, temperature-gradient deltaT before and behind a reforming machine is compared with a 
threshold mT, and it judges whether it is deltaT>=mT. If soot and an impurity adhere to the front face of the 
catalyst of the reforming machine 6 and the activity of the reforming machine 6 falls, temperature-gradient 
deltaT before and behind a reforming machine will become large because the reaction in the reforming 
machine 6 stops fully occurring and the outlet side temperature Tout falls. Therefore, it can detect that the 
reforming machine 6 is in an inactive condition because temperature-gradient deltaT before and behind a 
reforming machine became more than threshold mT. 

[0042] Once, in deltaT<mT, it is regarded as an active state, and it performs the next check. At step 7, it is 
the hydrogen concentration H2 of a reforming machine outlet side by the hydrogen concentration sensor 27. 
It detects. 

[0043] At step 8, it responds to the engine rotational frequency Ne and Load Tp, and is a threshold mH2. 
With reference to the map which defines beforehand and is made to have memorized, a threshold mH2 is set 
up from actual Ne and Tp. 

[0044] step 9 — hydrogen concentration H2 of a reforming machine outlet side Threshold mH2 comparing — 
H2 <=mH2 ****** — it judges. When soot and an impurity adhere to the front face of the catalyst of the 
reforming machine 6 and the activity of the reforming machine 6 falls, the reaction in the reforming machine 
6 stops fully occurring, and it is the hydrogen concentration H2 of an outlet side. It falls. Therefore, 
hydrogen concentration H2 of an outlet side Threshold mH2 By having become below, it can detect that the 
reforming machine 6 is in an inactive condition. 

[0045] H2 > mH2 Since a case is O.K. also in which check, it is regarded as an active state. That is, it 
progresses to step 10 and this routine is ended as Fc=0 which shows an active state for the active-state 
judging flag Fc. 

[0046] On the other hand, it is H2 <=mH2 by judgment at deltaT>=mT or step 9 at a judgment at 
deltaP>=mP or step 6 in a judgment at step 3. It is considered that a case is an inactive condition. That is, it 
progresses to step 1 1 and this routine is ended as Fc=l which shows an inactive condition for the active-state 
judging flag Fc. 

[0047] Drawing 5 is delta P, actual delta T, and actual H2. Signs that the active-state flag F is set up are 
shown to change, in addition — this operation gestalt — deltaP>=mP, deltaT>=mT, or H2 <=mH2 although 
judged with the inactive condition to the case — deltaP>=mP, deltaT>=mT, and H2 <=mH2 a case — an 
inactive condition — you may judge — any two — and you may make it judge with an inactive condition on 
conditions 

[0048] Moreover, as for this judgment, it is desirable to carry out in the steady operation condition after 
warming-up completion (for water temperature to be 80 degrees C or more) because of the improvement in 
precision. Drawing 4 is the flow chart of the routine which performs control according to the judgment 
result (active-state judging flag Fc) of an active state. 
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[0049] At step 21 , the value of the active-state judging flag Fc is judged. In the case of Fc=0 (active state), it 
progresses to step 22. At step 22, an electromagnetic clutch 14 is turned OFF and an air pump 15 is made 
into a idle state. 

[0050] At step 23, opening control is carried out according to the engine rotational frequency Ne and Load 
(basic fuel oil consumption) Tp which are made to open a flow control valve 9, and are made into the 
parameter of engine operational status, and a fuel is supplied to an evaporator 5. 

[0051] An engine 1 is operated with reformed gas by supplying reformed gas to the fuel gas injection valve 
2 by the passage change-over valve 10, and supplying reformed gas to an engine 1 by the fuel gas injection 
valve 2 at step 24. 

[0052] At step 25, it judges whether it is transient operational status (for example, rate-of-change deltaTvo 
of throttle opening beyond a predetermined value). In addition, rate-of-change deltaTvo of throttle opening 
will ask for the throttle opening in time of day tl (just before) from deltaTvo=(Tvo2-Tvol)/(t2-tl), if Tvol 
and throttle opening in time of day t2 (this time) are set to Tvo2. 

[0053] And at step 26, using 2 fluid injection valve 12 as a fuel injection valve, only in the case of transient 
operational status, injection supply of the fuel is carried out to the reforming machine 6 by this, and it ends 
this routine. 

[0054] As mentioned above, when the reforming machine 6 is in an active state, after supplying and 
gasifying a fuel to an evaporator 5, the reforming machine 6 is supplied, it changes into the reformed gas 
which uses hydrogen and a carbon monoxide as a principal component, this reformed gas is supplied to an 
engine 1 by the fuel gas injection valve 2, and operation by reformed gas is performed. 
[0055] However, in the case of the transient operational status at the time of sudden acceleration etc., apart 
from the fuel supply to an evaporator 5, it is carrying out injection supply of the direct fuel to the reforming 
machine 6 using 2 fluid injection valve 12. In the form added to the fuel supplied via an evaporator 5, while 
being able to aim at fuel increase in quantity, a response can be improved compared with the fuel supplied 
via an evaporator 5, and transient operability (acceleration engine performance) can be raised. In addition, it 
may be made to be contingent [ on an exhaust-gas temperature Texh being beyond a predetermined value ] 
about the transient operational status which performs fuel increase in quantity. 

[0056] Here, the part of step 25 is equivalent to a transient operational status detection means, and the part 
of step 26 is equivalent to the fuel-supply means to the reforming machine in transient operational status. In 
the case of Fc=l (inactive condition), it progresses to step 27. 

[0057] At step 27, a direct fuel is supplied to an engine 1 by the liquid fuel injection valve 3. That is, an 
engine 1 is operated, using liquid fuel as it is. At step 28, an electromagnetic clutch 14 is turned ON and an 
air pump 15 is operated. Thereby, the air injection by 2 fluid injection valve 12 becomes possible. Thus, by 
concluding an electromagnetic clutch 14 only at the time of the air supply for catalytic activity recovery, and 
driving an air pump 1 5, the engine load for driving an air pump 1 5 can be pressed down to the minimum. 
[0058] At step 29, the signal from the exhaust air temperature sensor 28 detects an exhaust-gas temperature 
Texh. At step 30, actual Ne and Tp to threshold mTexh is set up with reference to the map which threshold 
mTexh is defined [ map ] beforehand and makes it have memorized according to the engine rotational 
frequency Ne and Load (basic fuel oil consumption) Tp which are made into the parameter of engine 
operational status. 

[0059] At step 31, an exhaust-gas temperature Texh is compared with threshold mTexh, and it judges 
whether it is Texh<=mTexh (low exhaust-gas temperature). After progressing to step 32, making a flow 
control valve 9 open and supplying a fuel to an evaporator 5, in Texh>mTexh (high exhaust-gas 
temperature), it is step 33, and it carries out injection supply only of the air to the reforming machine 6, 
using 2 fluid injection valve 12 as an air-injection valve. Here, engine operational status (Ne, Tp) determines 
the air content to inject. 

[0060] In Texh<=mTexh (low exhaust-gas temperature), it progresses to step 34, and it carries out injection 
supply of air and the fuel to the reforming machine 6 by 2 fluid injection valve 12. Here, engine operational 
status (Ne, Tp) determines the air content to inject, and fuel quantity is determined by the ratio of the 
arbitration according to engine operational status (Ne, Tp) to an air content. At this time, it is step 35, and 
clausilium of the flow control valve 9 is carried out, and the fuel supply to an evaporator 5 is suspended. 
[0061] At step 36, the exhaust air system 4 is supplied by the path 17 after these, without supplying the 
reformed gas from the reforming machine 6 to the fuel gas injection valve 2 side (engine 1 side) by the 
change of the passage change-over valve 1 0. 

[0062] As mentioned above, when the reforming machine 6 is in an inactive condition, for activity recovery, 
by promotion of oxidation reaction (combustion of the fuel which has adhered in the reforming machine 6), 
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it is carrying out injection supply of the air by 2 fluid injection valve 12 at the reforming machine 6, and the 
temperature in the reforming machine 6 is raised, it is the thing in the reforming machine 6 for which this 
burns soot, and the activity of a catalyst is recovered. 

[0063] Moreover, as compared with the case where can promote combustion also at the time of the low 
emission temperature to which whenever [ catalyst temperature ] cannot react easily low due to carrying out 
injection supply of the fuel in air by 2 fluid injection valve 12 in the condition that an exhaust-gas 
temperature is low although injection supply only of the air is carried out by 2 fluid injection valve 12 in the 
condition that an exhaust-gas temperature is high at the reforming machine 6, and a fuel is supplied via an 
evaporator 5, combustion can be promoted with a sufficient response, and the activity of a catalyst can be 
recovered more certainly. 

[0064] Moreover, it is carrying out clausilium of the flow control valve 9, and suspending the fuel supply to 
an evaporator 5 at the time of the fuel supply to the reforming machine 6 for activity recovery, and it can 
prevent that fuel supply becomes superfluous. 

[0065] Moreover, during activity recovery of the reforming machine 6, by the passage change-over valve 
10, supply to the engine 1 of reformed gas is stopped, while making operation possible, without spoiling an 
engine's 1 stability in the condition with inadequate generation of reformed gas, by supplying reformed gas 
to the exhaust air system 4, are under exhaust air, it is made to burn, and reformed gas can be used for the 
rise of an exhaust-gas temperature by supplying a direct fuel to an engine 1 by the liquid fuel injection valve 
3. 

[0066] Here, the part of steps 28, 33, and 34 is equivalent to the air supply means to the reforming machine 
for activity recovery, and equivalent to the fuel-supply means to the reforming machine for activity recovery 
of the part of steps 31 and 34. Moreover, the part of step 35 is equivalent to the fuel means for stopping to 
an evaporator. Moreover, the part of steps 27 and 36 is equivalent to a fuel means for switching. 
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